Haemodynamic effects of endothelin receptor antagonist, tezosentan, in tumour necrosis factor-alpha treated anaesthetized rats.
Administration of tumour necrosis factor-alpha (TNF-alpha) produces progressive reduction in cardiac output (CO) by affecting preload, afterload and cardiac contractility. We have examined the effect of an endothelin receptor antagonist, tezosentan (1, 3 or 10 mg/kg), on CO, heart rate (HR), blood pressure (BP), mean circulatory filling pressure (P(mcf)), resistance to venous return (RVR), arterial resistance (AR), dP/dt, stroke volume (SV), plasma levels of NO(2)(-)/NO(3)(-), and inducible nitric oxide synthase (iNOS) activity in lungs, ex vivo, following treatment with TNF-alpha (30 microg/kg) in anaesthetized rats. Treatment with TNF-alpha alone resulted in significant reduction in CO (40+/-4%), dP/dt (24+/-2%), P(mcf) (24+/-2%), BP (21+/-3%) and SV (38+/-5%) ( n=6; mean +/- SEM), and significant increases in RVR (38+/-9%) and AR (45+/-6%). There were no significant changes in HR or in plasma levels of NO(2)(-)/NO(3)(-) in animals treated with TNF-alpha but there was a modest but significant increase in iNOS activity. Tezosentan alone did not have any effect on haemodynamics, plasma levels of NO(2)(-)/NO(3)(-) or iNOS activity. Tezosentan at the highest dose abolished the effects of TNF-alpha on dP/dt, AR, and RVR. In animals treated with a combination of TNF-alpha and highest dose of tezosentan CO, P(mcf), BP, and SV were reduced by 28+/-5%, 16+/-3%, 21+/-4%, and 27+/-5%, respectively. Tezosentan was able to inhibit the negative impact of TNF-alpha on AR and dP/dt but not on P(mcf). It is likely that the negative impact of TNF-alpha on CO in tezosentan-treated animals could be entirely attributed to reduction in preload.